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Indian Standard 

SPECIFICATION FOR 
SPECTROMETER (STUDENT TYPE) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 29 November 1971, after the draft finalized by the Optical and 
Mathematical Instruments Sectional Committee had been approved by the 
Mechanical Engineering Division Council. 

0,2 Spectrometer is a laboratory instrument with a collimator, telescope 
aWd a prism table, and is used for. the study of spectrum produced by 
transmission of light through a prism or diffraction grating. Qjiantita- 
tively it measures angles of deviation. 

0.3 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard specifies general and functional requirements of student 
type spectrometer. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions, in addition 
to those given in IS: 1399-1 959t shall apply, 

2.1 Base — The lowest part of the instrument provided with levelling 
screws and fixed pillar for collimator arm. 

2.2 Outer Arm — The central part of the instrument mounted on taper- 
cone bearing and carrying circular scale and a pillar for telescope arm. 

2.3 Turn Table — A rotating table consisting of a flat circular disc carry- 
ing two vernier scales, a tube fixed in the centre of the disc to hold 
the rod of the prism table and the prism table with its upright. 

*RuleB for rounding off numerical values {rmsid ). 
tGlouary of terms used tn optical technology. 
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3. GENERAL REQUIREMENTS 

3.0 The spectrometer shall conform to the requirements laid down in 4, 5 
and 8 of 18:988-1959* and to the general requirements laid down in 3 of 
lS:2754.1964t. 

3.1 Base — The base shall be of heavy construction for stability. It shall 
be provided with a clamping and a tangent screw for the slow movement 
of the turn table when the outer arm is fixed. 

3.2 Outer Arm 

3.2.1 The outer arm shall be pivoted on a taper-cone bearing in order to 
provide perfectly true co-axial movement in all positions. 

3.2.2 The lower part of the outer arm shall be able to take up a pillar 
for mounting the telescope arm. 

3.2.3 A disc of 125, 150, 175 or 225 mm diameter shall be rigidly fixed 
to the upper part of the outer arm for providing circular scale. 

3.2.4 The disc shall be constructed of a suitable hard material like gun 
metal, phosphor bronze and stainless steel. It shall be engraved in degrees 
(0 to 360 degrees) in such a way that the direct reading up to at least 
30 minutes may be taken. The scale shall be figured at each ten degrees. 
The accuracy of scale graduation shall be 5 seconds. 

3.2.5 A clamping screw for fixing the outer centre and a tangent screw 
for the slow movement of the telescope, when it is fixed, shall be provided. 

3.3 Turn Table 

3.3.1 The cover plate shall be fitted in its lower part with two diametri- 
cally opposite verniers. 

3.3.2 The vernier divisions shall be engraved on plates made of the same 
material as the disc of the scale in such a way that they may read up 
to 30 seconds. 

3.3.3 The cover plate shall carry two transparent windows over verniers 
in order to facilitate taking readings and also to protect the scale and 
verniers from dust. 

3.3.4 Two magnifiers, each having magnification of the order of 5 X , 
shall preferably be provided in rotating frames over the windows. 

3.3.5 The central shaft of the disc of the turn table shall be provided 
with a tube to hold the rod of the .prism table. A locking screw with a 



^General requirement! for optical components. 
tGeneral requirement! for optical instrumenu. 
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knurled head shall be provided to fix the rod of the prism table within the 
tube. The prism table shall be capable of rotating independent of the 
verniers. 

3.3.6 The prism table shallbeprovided with two parallel discs of diameter 
50, 60, 75 or 100 mm and fitted with three spring loaded levelling screws. 
The upper surface of the prism table shall be engraved with concentric 
circles and straight lines parallel to the line joining two of the levelling 
screws in order to facilitate the correct settings of gratings and also of 
prisms with one of their faces parallel to the parallel lines. The centre 
line shall be clearly marked. 

3*3.7 Suitable arrangements shall be made to hold prisms and gratings 
firmly on the prism table. 

3.4 Collimator 

3.4.1 The collimator arm shall be mounted on a sturdy pillar rigidly 
fixed to the base. The mounting shall be such that the collimator arm is 
capable of slightly rotating abou^ a vertical axis and may be slightly tilted 
upwards and downwards. 

3.4.2 Th^ collimator arm shall be provided with a draw tube holding 
the slit and sliding into the main tube with the help of rack and pinion 
arrangement. 

3.4.3 The slit shall be made of suitable hard material, like gun metal^ 
phosphor bronze, and stainless steel, and the jaws shall be ground and fini- 
shed with the utmost care. A mechanism shall be provided with a minimum 
closure stop to ensure that when these are fully closed they do not touch 
each other and damage the finely ground parallel jaws. 

3.4.4 Suitable arrangement shall be made to increase or decrease the 
width and length of the slit. The maximum length and width cf the slit 
shall be 15 and 2 mm respectively. 

3.4.5 The fixed tube of the collimator arm shall take at its free end an 
achromatic objective of minimum focal length of 150 mm and minimum 
free aperture of 25 mm. 

3.5 Telescope 

3.5.1 The telescope arm shall be capable of rotating when mounted on a 
sturdy pillar rigidly fixed to the outer arm. The mounting shall be such 
that the telescope arm is capable of slightly rotating about a vertical axis 
and may be slightly tilted upwards and downwards. 

3.5.2 The objective shall be achromatic and it shall have minimum focal 
length of 150 mm. The design of the collimator and the telescope shall be 
identical. 
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3.5.3 The telescope shall be provided with a Ramsden eyepiece of 
magnification not less than 10 x * 

3.5.4 Provision shall be made for fitting cross-wire or cross-line 
graticules with line thickness not exceeding 12 microns, at right angles, 
and also for the rack and pinion arrangement in order to focus the 
eyepiece. 

3.6 Case — The case carrying the spectrometer shall be made of well- 
seasoned wood, such as teak; plywood or hardboard may also be used. It 
shall be suitably padded inside to eliminate the risk of shock during 
transportation. It shall be complete with lock and key arrangement with 
a suitable locking screw for securing the spectrometer and a cross piece to 
retain it in position during transit. The case shall be dust-proof and of a 
suitable design with a carrying handle at the top or one such handle on 
each of the two sides. It shall be provided with suitable internal recept- 
acles for holding accessories. The case shall contain a cleaning brush and 
a bag of activated silica gel to keep the interior moisture free. 

4. FUNCTIONAL REQUIREMENTS 

4.1 The movement of the clamping, tangent, levelling and other adjusting 
screws and the motion of the different parts of the instrument, such as outer 
arm, turn table, eyepiece tube, slit holding tube and the magnifiers, shall 
be easy and smooth. 

4.2 The mounting of the collimator and the swinging telescope arms shall 
be such that the rotatory movement of the collimator arm and the upwards 
and downwards movements of both the arms are easy and smooth. 

4.3 The prism table shall not fall due to its own weight when clamped at 
any desired height. When not clamped, the rod of the prism table shall 
move up and down and rotate smoothly inside the tubular opening 
provided for. 

4.4 The clamping screws shall be such that they do not exert any strain on 
the clamped parts. 

4.5 The movement of the jaws shall be smooth and shall remain parallel 
at all the openings. The length altering arrangement of the slit shall 
have smooth operation. 

4.6 The telescope and collimator arms shall be mounted on pillars in such 
a way .that their optical axes are in the same straight lines and at the same 
time intersect at right angles to the vertical axis of the instrument passing 
through the centre of the circular scale. 

4.7 The vertical axis of the prism table shall pass through the centre of its 
discs as well as through the centre of the circular Icale to that it may 
coincide with the vertical axis of the instrument. 
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5. TESTS 

5.1 General Requirement Tests 

5.1.1 External — The instrument shall initially be checked for the follow- 
ing external defects: 

a) Loose^ missing or damaged screws, nuts and other small parts; 

b) Damage to telescope, collimator, scale, turn table, knobs, etc; and 

c) Damage to engraving and external finish. 

5.1.2 Internal — The instrument shall be checked for the following 
internal defects: 

a) Scratched, chipped or dirty optics; 

b) Damage to optical parts, graticule and deterioration of optical 
cement and anti-reflection coatings; 

c) Filming or fungus growth on the optical surfaces, etc; 

d) Bubbles, striae and greyness, cloudiness or milky appearance on 
lenses; 

e) Lack of sharpness and clarity of the graticule and any dust, or 
dirt in the field of view; and 

f ) Any stray light from the interior surfaces affecting the vision. 

5.1.3 The instrument shall be checked for the smooth and adequate 
movement of the following part: 

a) Turn table, 

b) Outer arm, 

c) Telescope, 

d) Collimator, and 

e) Tangent, clamping and levelling screws. 

5.2 Performance Tests 
5.2.1 Mechanical 

5.2.1.1 Consistency of reading — The spectrometer shall be set up at a 
particuliir position and the cross wire of the telescope shall be coincided 
with one of the edges of the image of slit. The reading on the circular 
scale shall be taken. After disturbing the set up, the telescope cross wire 
shall again be coincided with the same edge of the slit's image and the 
circular scale reading shall be noted. The difference between the two 
readings shall not be more than 30 seconds. 
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5.2.1.2 Accuracy of circular scale — A separate collimator with slit shall 
be used for this purpo.se and the telescope shall be focused to see the 
image of the slit. The width of the slit image shall be measured at 
various positions of the scale by changing the position of the telescope and 
collimator. The difference among various readings shall not be more than 
30 seconds. 

5,2.1*3 Fref aperture — The free aperture of the object glasses of 
telescope and collimator shall be measured by means of a slide gauge. 
The measured values shall conform to the specified values. 

5.2.2 Optical 

5#2.2.1 Verticality nf slit graticuU — The verticality of the telescope 
graticule shall be tested with the help of a plumb line. The verticality of 
the slit of the collimator shall then be adjusted to coincide wiih the 
vertical line of the telescope graticule. 

5.2.2.2 Definition — The definition of the telescope shall be tested with 
the help of a definition board given in Appendix E of IS: 2754-1964*. 
The circles, lines and squares of the board shall appear sharply defined 
without any distortion and I colour over at least two thirds of the field. 
The definition and freedom from colour and distortion over the remainder 
of the field shall also be reasonably satisfactory. 

5«2«2.3 Magnification — The magnification of the telescope shall be 
tested by the method specitied in Appendix G of IS: 2754- 1964*. The 
measured value shall not differ by more than 5 percent from the specified 
value. 

5.2.2.4 Resolving power — The resolving power of the telescope shall be 
measured by the method specified in Appendix F of IS : 2754- 1964*. The 
measured value shall not differ by more than 5 percent from the 
theoretical value. 

5*2«2.5 Parallax — The telescope shall be tested for parallax with the 
aid of a collimator. When the collimator is focused, there shall not be 
any apparent movement between the image of the collimator slit and the 
telescope graticule when the collimator slit is observed through telescope 
eyepiece and the eye is moved in the rear of the eyepiece at right angles to 
its axis. 

5.2«2*€ Collimaiion — The collimator axis shall coincide with the 
optical axis of the telescope. This shall be tested as follows: 

a) The prism table shall be set by means of a circular spirit bubble. 
The bubble shall remain stationary when the prism table is 
routed. 



^Central requircmenu for optica) initrumentt. 

8 
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b) The slit shall be adjusted for its smallest length and an optical 
square shall be placed on the prism table. The image of the slit, 
when seen directly and also when deviated 90® by the optical 
square on either side, shall remain reasonably symmetrical with 
respect to the horizontal line of the telescope graticule. 

5.2.2.7 Coincidence of telescope and collimator axis and vertical axis of 
prism table — The axis of the telescope and the collimator shall intersect 
the principal vertical axis of the instrument, that is, the common axis of 
rotation of the prism table and the telescope. The following set up shall 
be used: 

An illuminating device (autocollimaiion ocular) shall be attached 
to the telescope and a ground glass plate or translucent paper shall be 
set up on the prism table at right angles with the emergent light 
bundle. The image formed on the plate shall be viewed from behind. 
The plate shall be provided with a horizontal scale and adjusted 
laterally in such a way that the mid point of the scale is located 
exactly above the centre mark of the prism table. It shall be assured 
that the illuminated circle on the plate is exactly symmetrical with 
regard to the scale within the range of lateral adjustment of the 
telescope. The prism table shall then be turned through 180® and the 
test shall be repeated with the collimator by using its slit or an 
autocollimation ocular. The axis of the telescope and the collimator 
shall be perpendicular to the principal axis of the instrument. This 
shall be tested as follows: 

a) An optically plane parallel glass plate (preferably both 
sides mirrored) shall be placed vertically on the prism 
table. The reflected image of the telescope reticule from 
the glass plate shall be observed in the telescope with 
autocollimation ocular. The prism table shall be levelled 
and adjusted by rotating it so that the reflected image of 
the reticule coincides with the reticule itself. Then the 
prism table shall be turned through 180®, the hnage 
shall coincide with the reticule again. 

b) The slit of the collimator shall be adjusted for its smallest 
length. The image of the slit when seen through the 
telescope shall be reasonably symmetrical with respect 
to the horizontal line of the telescope graticule. 

5.3 Optional Tests — When agreed upon between the manufacturer and 
the purchaser the following tests may be conducted. 

5.3.1 Vibration Test — The spectrometer, in its fully assembled condi- 
tion and placed in its case, shall be camped on to a vibrating table giving 
approximately 450 vibrations per minute with a maximum amplitude 
of 1 '5 mm for a period of five minutes. After the test, the performance of 
the spectrometer shall remain unimpaired. 
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5«3«2 Bump and Shock Test — The test shall be carried out as specified 
in 18:2352.1963*. 

6. MARKING 

6.1 The spectrometer shall be marked at a suitable place with the 
manufacturer's name or trade-mark and the year of manufacture. 

6.1.1 The product may also be marked with Standard mark. 

6.L2 The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



7. PACKING AND PACKAGING 

7.1 The spectrometer shall be delivered in a thoroughly clean and dry 
condition, free from all traces of foreign material. 

7.2 The telescope arm shall be brought near the collimator arm so that 
both are parallel to each other. The prism table shall be brought to its 
lowest position and shall be well-tightened in the tube holding it. 

7.3 The spectrometer shall then be placed in its case and held in position 
securely. 

7.4 A bag containing requisite amount of activated silica gel shall be placed 
inside the case. 

7.5 The empty spaces, if any, shall be filled with suitable size bags stuflfed 
with dried cotton. 

7.6 The case with its contents shall be locked during transit and the keys 
attached to one of the handles. 

7.7 The case shall then be packed in a packing box lined with waterproof 
paper, using dried cotton waste as cushioning material. The lid shall be 
screwed down. 

7.8 The package shall be marked with the description, number of contents, 
the standard symbol for indicating fragile contents, the symbol 'THIS 
WAY UP • and the legend • INSTRUMENT, HANDLE WITH CARE ' in 
red according to IS: 1286-19671. 

^Procedure for basic climatic and durability teitt for optical initruinentt. 
t Pictorial markingi for handling of goods in general {first rtvition), 

10 
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